Background: Some morbidly obese patients do not qualify for bariatric surgery due to general health contraindications. Intragastric balloon treatment might be a therapeutic option in the above-mentioned cases. It can prime super-obese patients with end-stage disease for bariatric surgery. As a neoadjuvant therapy before surgery, it leads to a downstage of the disease by preliminary weight reduction, to an improvement in general health and, in summary, to a reduction of the perioperative risk. It is generally considered to be a safe method. However, due to the wide range of possible complications and unusual symptoms after intragastric balloon treatment, an interdisciplinary, instead of only a surgical or endoscopic, treatment and follow-up might be recommended in these patients. Case Report: We here describe a potential life-threatening complication in the form of gastric bleeding as a consequence of intragastric balloon treatment and simultaneous aspirin taking and Helicobacter pylori infection. Conclusion: There have been reports of some complications of intragastric balloon treatment. However, to the best of our knowledge there were no reports concerning life-threatening hemorrhage from gastric ulcer.
Introduction
Obesity has become a global pandemic. It is a chronic disease leading to complications such as type 2 diabetes, hyperlipidemia, hypertension, fatty liver, sleep apnea syndrome, osteoarthritis, gastro-esophageal reflux, gout, polycystic ovary syndrome, cancers, and many others. It leads to considerable morbidity, substantial mortality, and impaired quality of life. In 2014, the World Health Organization estimated that 39% of adults (i.e., more than 1.8 billion people) were overweight (BMI ≥ 25 kg/m 2 ) , and 13% were obese (BMI ≥ 30 kg/m 2 ) [1] .
Options for obesity treatment include behavioral modification (by physical exercise programs, dietary modification, caloric restriction, and psychosocial interventions), pharmacotherapy, and bariatric surgery. As previous studies have demonstrated, bariatric surgery is the most effective way to achieve sustained weight reduction and amelioration of its complications [2, 3] . However, some morbidly obese patients do not qualify for bariatric surgery due to general health contraindications. Intragastric balloon treatment might be a therapeutic option in the above-mentioned cases. It can prepare super-obese patients with end-stage disease for bariatric surgery. As a neoadjuvant therapy prior to definitive treatment, i.e., bariatric surgery, it leads to a downstage of the disease by preliminary weight reduction and improvement in general health [4, 5] .
Intragastric balloon placement is an endoscopic method. It is a minimal invasive procedure that induces weight loss by reducing the gastric reservoir capacity leading to premature satiation and prolonged satiety, and by regulating hormone-mediated signal transduction [6] . The balloon is a smooth, spherical, saline or air-filled, silicone elastomer. The procedure was first performed in the early 1980s as one of the earliest devices used for endoscopic bariatric intervention and became popular in recent years in Europe [7] . In 2015, in the US, the FDA (Food and Drug Administration) approved two types of intragastric balloons for obesity treatment [8, 9] .
Intragastric balloon placement appears to be a safe, tolerable, and potentially effective procedure for the initial treatment of morbid obesity [10, 11] . The general opinion is that it is an easy procedure, which can be performed by every specialist. However, due to wide range of possible complications and unusual symptoms after intragastric balloon treatment, an interdisciplinary, instead of only a surgical or endoscopic, treatment and follow-up might be recommended in these patients. Therefore, we have doubts whether this method is really as safe as it appears to be.
There have been several reports of serious complications, including death, after intragastric balloon application. However, only one publication mentioned gastric ulcer bleeding as a possible complication, unfortunately without providing any details on the bleeding cause [12] . Thus, to the best of our knowledge, there have been no reports concerning life-threatening bleeding from gastric ulcer in patients with intragastric balloon insertion.
The aim of our report is to advise surgeons and endoscopists of the possibility of potential life-threatening bleeding from gastric ulcer in the course of intragastric balloon treatment.
Case Report
We report the case of a 42-year-old Caucasian man, with a history of type 2 diabetes mellitus, hypertension, dyslipidemia, sleep apnea syndrome, fatty liver, and umbilical hernia who underwent an uneventful intragastric balloon insertion (initial BMI 57.8 kg/m 2 ). He did not have a past history of surgery or any specific family history of disease. He had no history of alcohol intake or tobacco use. His maximum body mass was 200 kg, his height was 1.86 m. Weight gain occurred at the age of 30 when he changed work and decreased physical activity. The patient was disqualified from surgical treatment under general anesthesia by the anesthesiologist due to comorbidities and the high risk of postoperative complications. Therefore, we decided to treat this patient by a saline-filled intragastric balloon placement. This procedure was planned as a neoadjuvant therapy prior to surgery. There was no pathology in the preoperative gastroscopy, and for this reason we did not perform gastric biopsy. The Helicobacter pylori test was negative, and there were no signs of reflux disease, gastric erosions or ulcerations. In June 2015, the saline-filled balloon (MedSil ® ; Varimed, Wrocław, Poland) was inserted endoscopically into the stomach. The localization of the collapsed balloon was controlled by re-inserting the gastroscopy, and under direct observation the balloon was filled, near the antral region, with 650 ml of saline (stained with 10 ml of methylene blue). The procedure was performed without any complications. The patient was discharged in a stable condition. In accordance to the guidelines [13] for similarly saline-filled intragastric balloons, the patient received 40 mg/day of an oral proton pump inhibitor for the whole treatment period with intragastric balloon. His post-treatment course was unremarkable for the first 20 weeks. In November 2015, 20 weeks after intragastric balloon insertion, the patient was urgently admitted to hospital after losing consciousness. Anamnesis revealed, among other symptoms, weakness, easy fatigue, and melena in the previous few days. For the last 7 days, he took doxycycline ordered by a general practitioner because of pharyngitis. The patient also used aspirin, without prescription, without any medical consultation, and against explicit instructions not to use nonsteroidal anti-inflammatory drugs (NSAIDs) during intragastric balloon treatment. During the first 20 weeks of treatment, the patient had lost 30 kg of his weight, reaching a BMI of 49.1 kg/m 2 . On admission he was pale, sweaty, with a fever (37.8 ° C), normotensive (blood pressure was 121/65 mm Hg), normocardiac (heart rate was 89/min). Melena was detected on digital rectal examination. Laboratory results revealed hemoglobin -5.8 g/dl and hematocrit -18.4%. Stabilization was achieved by transfusion of five units of packed red blood cells and crystalloid infusion. Immediate medication with double standard dose of proton pump inhibitor (esomeprazole 80 mg) intravenously, followed by constant infusion (esomeprazole 8 mg/h) was started. 4 h after admission, an emergency gastroscopy was performed. The balloon was removed. Coffee-ground color gastric contents were aspirated. Multiple gastric erosions and an ulcer with signs of recent hemorrhage were found. It was classified as Forrest IIa classification of upper gastrointestinal hemorrhage due to visible vessel ( fig. 1-4 ) . It was treated with argon plasma coagulation. H. pylori test was positive. The patient was discharged from hospital on the 4th day after the above-mentioned gastroscopy in good condition, with a hemoglobin level of 8.7 g/dl and without any symptoms of recurrent bleeding. He received H. pylori eradicating treatment with amoxicillin, metronidazole and esomeprazole. The patient has remained in follow-up.
Conclusions
In the case presented here, we observed a possible life-threatening complication in the form of gastric bleeding as a consequence of intragastric balloon treatment and simultaneous aspirin taking and H. pylori infection. Intragastric balloon insertion is a popular, minimally invasive procedure for the treatment of morbid obesity. Safety analysis [6] showed that side effects occurred at a high rate. Fortunately, most of them were self-healing. The most common side effects were nausea (72%), abdominal pain (39%), vomiting (3%), gastric erosion (32%), flatulence (24%), gastric ulcer (5%), premature balloon deflation (8%), and esophagitis (1.5 %) [14] . There were reports of rare and serious complications such as gastric perforation [15] , small intestinal obstruction [16, 17] , small bowel necrosis [18] , and acute pancreatitis [19, 20] . There were also descriptions of fatal complications in the course of intragastric balloon treatment [21] [22] [23] .
Gastric ulcers are not caused by one single factor. They are usually caused by an infection with H. pylori and use of NSAIDs or aspirin [24] . There are also gastric ulcers related to the use of ulcerogenic medications like steroids, potassium chloride, nitrogen-containing bisphosphonates, and some immunosuppressive medications. Other rare etiologies for gastric ulcers may include unusual systemic diseases and unusual infectious pathogens. -Uncommon systemic diseases: Crohn's disease, mastocytosis, amyloidosis, sarcoidosis, vasculitis, eosinophilic gastroenteritis, and Zollinger-Ellison syndrome. -Unusual infections: Helicobacter heilmanii, cytomegalovirus, herpes simplex virus, tuberculosis, syphilis, and fungal infection [25] . Furthermore, gastric ulcer may be the result of stress (hypoxic ischemic mucosa), may occur in the course of sepsis [26] , severe burn (Curling's ulcer) [27] , or after brain injuries (Cushing's ulcer) [28] . Some factors and behaviors may increase the risk of developing gastric ulcers, e.g., smoking, excessive consumption of alcohol, age over 60 years, and Caucasian race [25, 29] . We should be aware that an ulcer may be a sign of gastric cancer. Gastric ulcer can lead to complications such as bleeding, perforation, pyloric stenosis, etc. Gastric hemorrhage could be a life-threatening event, especially in patients with comorbidities. The treatment used in our patient was urgent gastroscopic intervention with effective hemostasis, proton pump inhibitor administration, and blood transfusion. Symptoms of a gastric ulcer can include abdominal pain, abdominal fullness, nausea, vomiting, and loss of appetite. Loss of appetite and abdominal fullness in this patient might have been related not only with the ulcer but also with the presence of the intragastric balloon. Symptoms characteristic for bleeding are hematemesis and melena. In the present case, there was no hematemesis.
Which procedure should be considered to minimize the risk of gastric ulceration and hemorrhage from gastric ulcer? We need to identify and reduce the risk factors of gastric ulcer in patients with intragastric balloon. It is particularly important to inform the patient not to apply any medications without consulting a doctor. In many countries, including Poland, NSAIDs such as aspirin are available without a prescription. Patients who have undergone balloon insertion should be informed of the risk to suffer from complications when using these drugs.
The case presented here unambiguously proves that the use of NSAIDs during intragastric balloon treatment could lead to potential life-threatening complications such as gastric ulcer hemorrhage. We should be aware that obese patients, especially those in whom surgery is associated with a higher risk, can have additional risk factors for gastric ulcer. The probability of bleeding events increases with every adverse risk factor. We need to identify and reduce such risk factors or, if there is a necessity, apply preventive measures. It is particularly important to inform patients not to apply any medications without consulting a doctor. If there is bleeding from the upper gastrointestinal tract, urgent gastroscopy with the removal of the balloon and hemostasis control appears to be an effective procedure. In gastric ulcer disease, testing for H. pylori is mandatory, and eradication reduces the re-bleeding risk [30] . When any new and alarming symptoms appear in a patient with a balloon, especially after a long time since its application, we should consider the possibility of gastric ulcer bleeding.
